Adaptations in titin's spring elements in normal and cardiomyopathic hearts.
The giant elastic protein titin contains an extensible segment that underlies the majority of physiological passive muscle stiffness. The extensible segment comprises mechanically distinct and serially-linked spring elements: the tandem Ig segments, the PEVK and the cardiac-specific N2B unique sequence. Under physiological conditions the tandem Ig segments are likely to largely consist of folded Ig domains whereas the N2B unique sequence and PEVK are largely unfolded and behave as wormlike chains with different persistence lengths. The mechanical characteristics of titin's extensible region may be tuned to match changing mechanical demands placed on muscle, using mechanisms that operate at different time scales and that include post-transcriptional and post-translational processes.